Regulation of phospholipid metabolism in differentiating cells from rat brain cerebral hemispheres in culture. Serine incorporation into serine phosphoglycerides: base exchange and decarboxylation patterns.
The patterns of serine metabolism into phospholipids of cultured brain cells was examined. Labeled serine was incorporated predominantly into serine- ad ethanolamine-containing phospholipids and sphingolipids. The highest rates of labeling were observed in the (1)acyl-(2)acyl- and (1)alkyl-(2)acyl-serine phosphoglyceride fractions. Serine incorporation into both compounds appears to proceed via a base exchange mechanism. A decrease in the rate of serine phosphoglycerides labeling and a depletion of the ATP levels were observed when oligomycin or the calcium ionophore A23187 was added to the incubation medium. The inhibition of serine incorporation by A23187 could be partially reversed following addition of 10 mM CaCl2. Based on these findings it is suggested that in addition to demonstrating the energy-independent calcium-stimulated pathway, there may also be an energy related pathway. Formation of ethanolamine phosphoglycerides, as a result of serine phosphoglycerides decarboxylation, has been analyzed by using a simplified compartmental model. Of the 0.67 nmol/mg of protein turned over per h in the diacylserine phosphoglyceride compartment, 0.14 nmol/mg of protein are converted into the ethanolamine phosphoglycerides. In a similar manner, of the 0.09 nmol/mg of protein turned over per h in the (1)alkyl-(2)acyl-serine phosphoglyceride compartment, 0.014 nmol/mg of protein is converted into the (1)alkyl-(2)acyl-ethanolamine phosphoglyceride. These figures provide a first indication that a considerable portion of the ethanolamine phosphoglycerides in cultured brain cells is formed via a direct decarboxylation of the serine phosphoglycerides. In estimating the rates of (1)alkenyl-(2)acyl-ethanolamine phosphoglyceride formation from (1)alkyl-(2)acyl-ethanolamine phosphoglyceride the precursor-product specific activity crossover point could not be established. Mathematical analysis, however, enabled us to estimate the flux from the former into the latter as 0.04 nmol/mg of protein per h. A scheme for the possible metabolic interconversions of the ether bond containing serine and ethanolamine phosphoglycerides is proposed.